Preface
While the crystallographic phase problem is definitively solved in practice for small molecules, it is still a challenging problem in Macromolecular Crystallography. This is one of the most exciting areas of the modern sciences and constitutes a primary tool for studying the structure of complex biological systems, so providing insight into the mechanisms at the basis of the life. Indeed Macromolecular Crystallography allows to determine the crystal structure of proteins, nucleic acids, viruses, etc. and provides detailed understanding of a large variety of important living processes such as photosynthesis, transmission of hereditary information, viral infections, etc.
Of paramount importance for Macromolecular Crystallography are the crystallographic methods for the solution of crystal structures: their efficacy is responsible for the success or the failure of the research, and governs the economical aspects of the activity (innovation in the methods can speed up the research, allows to spare mantime and resources, improves the quality of the results, facilitates the creation of companies for research and scientific services).
Usually the molecular complexity and the low data resolution make native protein diffraction data insufficient for the crystal structure solution. Additional (and expensive) efforts are then necessary to prepare isomorphous derivatives and collect additional data, and/or to use anomalous dispersion effects to increase the experimental information available for the solution of the phase problem. Ab initio techniques, SIR (Single Isomorphous Replacement), MIR (Multiple Isomorphous Replacement), SAS (Single Anomalous Scattering), MIRAS (the combination of MIR with Anomalous Scattering), MAD (Multiple Anomalous Dispersion), and MR (Molecular Replacement) are the current techniques used to solve a completely unknown macromolecular structure.
The present issue of Zeitschrift für Kristallographie presents important contributions to all the above techniques. It aims at: a) collecting the updated results of the most important specialists in the area, to obtain a complete description of state of the art; b) being a tool for training young scientists, and for spreading out the seminal information contained in the various articles. The original idea of this issue was born on occasion of the Euroconference on "Phasing Biological Macromolecules" held in Martina Franca, Italy from 23 rd to 27 th June 2001. Most of the authors contributing to this issue provided a lecture in that meeting. Additional authors have been selected to make the issue more appealing.
I heartily thank all the scientists who kindly cooperated to this enterprise, and Zeitschrift für Kristallographie for its special interest.
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